This research explores the concept of open innovation within the Malaysian fintech industry and explores its antecedents and the ways they influence the open innovation process. More specifically, the study centers on the relationships between market orientation and open innovation process in Malaysian fintech start-ups. It is theorized that earlier involvements amongst majority of fintech start-ups in incubator programmes, start-up bootcamps or kickstarter challenge help to build their market orientation and open innovation capabilities in creating, acquiring, assimilating, and exploiting knowledge within open innovation ecosystems that will produce more knowledge resources, translating into new potential sources of revenue for the firm, and creating continual variations across firms. Success in open innovation may support Malaysia's aim to become the leading hub for fintech innovation and investment in the region.
Introduction
Increasingly in business, our lack of clear consensus around the best ways to foster and scale new ideas has seen it evolving along a broad spectrum between closed and open innovation. Innovation studies have shown keen interest towards open ecosystem and organizational network view of strategy and innovation (Usman, Roijakkers, Vanhaverbeke & Frattini, 2018) , although strategic analysis and innovation at the company and industry levels remain highly relevant and robust, perhaps due to the dynamics in the business environment that are forcing firms to consider collaborating to innovate at the expense of competing against each other (Rigby & Zook, 2002; Christensen, Olesen & Kjaer, 2005) . Firms have been engaging in knowledge transfers, joint ventures, strategic alliances and other collaborative efforts to innovating even before the term open innovation is introduced. However, Chesbrough (2003; , Enkel, Gassmann and Chesbrough (2009) , and Chesbrough and Bogers (2014) present open innovation as one of the most comprehensive descriptions of a distributed innovation approach, which assumes that firms can and should use external ideas as well as internal ideas, and internal and external paths to market, as the firms look to advance their technology and offerings. Such collaborative innovation initiative allows internal and external ideas to flow between organizational boundaries, governed by suitable business models and intellectual property agreements. Its universal appeal and relevance, despite the criticisms against it (Trott & Hartmann, 2009) , has attracted various organizations of all sizes from different economies around the world to embark on it in anticipation of positive innovation outcomes. While already prevalent mostly in the developed world, the idea of open innovation is slowly being embraced by developing nations like Malaysia to supplement its limitations in R&D capabilities (Malaysia Economic Monitor, April 2012) and lack of technological knowledge (Comin, 2014) , while overcoming its continual inefficient innovator label (the country was ranked 46 last year but fell to 48 in the innovation efficiency ratio this year in the Global Innovation Index, way behind Vietnam at 16 th and Thailand at 33 rd ). In a preliminary research on open innovation in the country, Naqshbandi and Kaur (2011) indicated that a number of Malaysia firms were already implementing the open innovation process especially amongst SMEs particularly by collaborating with their suppliers and customers. Over the years, the adoption of open innovation process in Malaysia has grown significantly (National Survey of Innovation 2012; 2015), but ultimately more research needs to be conducted in this fertile area of study to offer better understanding of the mechanisms behind effective open innovation process that can churn positive prospects for Malaysia.
Issues in Open Innovation
Greater domestic and global competition, continuous development of new technologies, constantly changing customer needs, shorter product life cycles, the emerging service economy and rising costs place organizations under constant pressure to innovate as they meet time, budget, and performance requirements as well as to advance, compete and differentiate themselves successfully in the marketplace (Baregheh, Rowley & Sambrook, 2009) .
What seems lacking in the closed innovation paradigm can be compensated by open innovation, which presents an integrative view of all forms of distributed innovation by opening up the innovating process to selected outsider firms in pursuit of enlarged opportunities to innovate and commercialize. This change in paradigm has been fueled by social factors like the increasing labor mobility among highly skilled workers, economic factors such as the access to venture capital (Chesbrough, 2003) , and firm strategies, like the division of research work in increasingly specialized departments (Langlois, 2003) . Likewise, different forms of collaborative innovation have emerged over the years to provide remedy for the limitations in closed innovation process, as depicted in Table  1 . Miller, McAdam, Moffett, Alexander and Puthusserry (2016) identify five factors, namely human centric factors, organizational factors, knowledge characteristics, power relationships and network characteristics, which mediate both the ability of stakeholders to engage in knowledge transfer and the effectiveness of knowledge acquisition, assimilation, transformation and exploitation. Open innovation efforts may subscribe to these same rules of engagement.
The analysis by Aspenberg and Kumlin (2012) on European open innovation ecosystems shows that the output of an open innovation arena depends on whether the partner organizations are devoted to the work, and whether there is a flow of knowledge and ideas between the arena and the partners. This implies that the success of open innovation initiatives is dependent on their surrounding organizations and actors.
When it comes to well-developed nations, most big, medium and small business organizations are already engaging in some form of collaborative innovation, or open innovation. This different innovation model concerns a systematic process where ideas can pass to and from different organizations and travel on different exploitations vectors for value creation. In their executive survey of 125 large firms (with annual sales in excess of US$ 250 million and having more than 1000 workers) from the US and Europe, Chesbrough and Brunswicker (2013) found that 78% are practicing open innovation, largely involving customer co-creation, informal networking, and university grants to collaboratively innovate. The typical large firm in their sample spends US$ 2 million annually on open innovation, and employs 20 full time equivalent people to do the work.
In terms of the emerging economies, Fu and Xiong (2011) investigated open innovation in China and found that Chinese firms have in practice employed a variety of open innovation models since the mid-1980s. Policies introduced by the Chinese government to reform its science and technology system through acquisition of foreign technology, industry-university collaboration and the 'go global' strategy have in particular encouraged Chinese firms to adopt certain types of open innovation model. As a result, many transnational corporations from developed economies are increasingly globalizing their innovation activities (Ernst, 2006) and actively entering Chinese market to source low-end value chain activities and also seeking plentiful R&D knowledge and human capital (Fu & Gong, 2010) . On the other hand, more and more indigenous firms are attempting to go abroad to globalize themselves to acquire external R&D resources and improve innovation capabilities. Some have emerged as major players in certain technology intensive sectors (Mathews, 2002) , especially after the financial crisis and economic recession in developed countries.
In spite all of these, open innovation appears to be more important for SMEs than large firms as they are collaborating more frequently with external innovation partners and alliance networks than their larger competitors based on large-scale surveys by Edwards, Delbridge and Munday (2005) and Vanhaverbeke (2012) , especially in the wake of today's challenging market conditions. The economic downturn has weakened the financial conditions of many small and medium-sized firms (SMEs), especially in industries in which foreign, low-cost producers are readily available to threaten the incumbents' survival. Meanwhile, certain high-tech start-ups may have internal cutting-edge technology, but lack the manufacturing capabilities or distribution channels to turn it into success. At the same time, other SMEs may face several constraints in product differentiation, apart from lacking the required internal financial resources and technical capabilities altogether. All of these changing market conditions are forcing these SMEs to collaborate with external partners in order to adapt or reinvent their businesses through new technologies or unique value propositions.
These same phenomena may have been the impetus for the birth of many fintech start-ups that have spawned in number since a few years ago. This new industry represents the segment of the technology scene that is revolutionizing the design and delivery of financial services to meet the consumer needs for transparency, convenience, personalization, security, simplicity and effectiveness amid the dwindling trust towards traditional financial institutions after the 2008 global financial crisis as well as the emergence of the on-demand services that largely operate on the ubiquitous mobile application platforms. Although at its infancy stage in Malaysia as compared to its counterparts in China, the US and Europe, these Malaysian fintech start-ups should form a potent point of research interest in open innovation because most are also known to engage in some forms of open innovation, especially through networks built during their earlier participation in incubator programs, start-up bootcamps and idea competitions.
Current innovation trends in the Fintech Industry
"Fintech", short for financial technology, refers to the use of technology to deliver faster and cheaper financial services application information the emergence of cashless societies around cosmopolitan cities around the world Fintech stands to capture a significant portion of market share away from traditional financial service providers, who have been slow in innovating (Reidenbach & Moak, 1986; Naslund, 1986; Reidenbach & Grubbs, 1987) due to the general perception that new financial services cannot be patented and can easily be imitated, thus making little economic sense to innovate.
This current inclination towards technology in financial services resonates the findings by earlier scholars such as Barras (1986 Barras ( , 1990 , Huete and Roth (1988) , and Sundbo (1991) who conclude that innovations in the industry have become increasingly technological since the 1980s with the introduction of computer-based self-service systems (ATMs) and the use of electronic data processing (EDP) to curb imitation. Storey and Easingwood (1999) , Fincham, Fleck, Procter, Tiemey, Williams and Scarbrough (1995) also emphasize that technology advantage in financial services must align with the firm's strategy to succeed in the market.Fintech is destined to take a big chunk of business away from traditional service providers, who have been slow in innovating (Reidenbach and Moak, 1986; Naslund, 1986Fintech is destined to take a big chunk of business away from traditional service providers, who have been slow in innovating (Reidenbach and Moak, 1986; Naslund, 198 Mostly established by smaller and nimbler startups, the fintech sector exceeds expectations as global transaction figure reached US$769.3 billion in 2014 (Statista, 2015) , and global investments have grown exponentially from US$1.8 billion in 2010 to US$19 billion in 2015 (Citi Group, 2016) . The number of global fintech startups have also doubled from 2013 to 2014 (Global Banking Practice, McKinsey & Co., Dec 2015) with each competing for a share in its very own niche, and most of the time with a digital-only focus. These non-bank challengers are operationally built for continuous innovation, and frequently upgrade their arsenal of IT tools, strategies, and skilled personnel (Omni Channel Banking: The Digital Transformation Roadmap; Efma & Backbase, 2015).
Malaysia's fintech presence is still nascent and small if compared to its counterparts in the US, Europe and other bigger economies of the world. However, developments in the domestic financial landscape have created the right impetus for its potential growth. Since 2014, the Malaysian Securities Commission has been supporting the development in Malaysia fintech industry by being the first country in the Asian region to establish a regulatory framework for equity crowd funding, enabling entrepreneurs to sell equity to investors aimed at assisting small businesses in terms of funding. Their funding needs are largely unserved and underserved in the current capital market. By2015 Malaysia has become the first Asia Pacific country to legislate a legal framework for equity crowdsourcing with the Central Bank's commitment to formulate a framework that "encourages innovation without undermining financial stability, the integrity of the financial system or the adequate protection for financial consumers." These moves, among others, have led to a projected growth of a staggering US$14, 4439.6mil by 2020 (Statista, 2016) , reflecting the country's potential as a major fintech center, supported by its proximity to a large customer base of international financial institutions and end users with high levels of digital adoption and internet penetration. Furthermore, Malaysia is strongly connected within the US$2 trillion of global Islamic finance market and was ranked 9th globally in financial market development by the World Economic Forum in 2015/2016. Key growth areas in the fintech industry include alternative financing through peer-to-peer lending and merchant financing (representing the Malaysian market's largest segment), equity crowdfunding, invoice factoring platforms, automated investment services, digital currencies which operate independent of any central authority or banks, payment and remittance systems which bypass traditional banking channels, forex and cross-border fund transfers / remittance, blockchain, artificial intelligence and biometric applications, and the use of big data and analytics to maximize available customer data to further leverage on customer relationships.
Increasingly, these developments have benefited from the interaction between start-ups and various industry stakeholders to integrate their internal R&D efforts with gathering external knowledge from other sources (Chesbrough, 2006) . This echoes the shift towards the open ecosystem view of strategy and innovation, which is fueled by changing social factors like the increasing mobility of the labor force especially among highly skilled workers, economic factors such as the access to venture capital (Chesbrough, 2003) , the evolving firm strategies, like the division of research work in increasingly specialized departments, as well as the advancement in information and communications technology that promotes sharing of ideas, leading to collaborative initiatives that are democratizing innovation (von Hippel, 2005) . A significant number of fintech start-ups in Malaysia, for instance, work alongside industry stakeholders (customers, competitors, suppliers, regulators, universities / research labs, consultants and industry association), like other global players who are actively working together in innovation labs, as well as participating in startup bootcamps or idea competitions in pursuit of the next breakthrough in financial services, as well as the monetary rewards that follow. These forms of collaborative networks, temporary organizations (Ahuja, 2000) or open innovation collaborations (Yström, Ollila, Fredberg, & Elmquist, 2010) also emphasize the collective interest to be part of developing better and faster platforms to drive firm productivity and enhance the customer experience, especially in banking and finance.Increasingly, these developments have benefited from the interaction between startups and social factors like the increasing labor mobility among highly skilled workers, economic factors such as the access to venture capital (Chesbrough, 2003) , the evolving firm strategies, like the division of research work in increasingly specialized departments, as well as the advancement in information and communications technology that promotes sharing of ideas, leading to collaborative initiatives that are democratizing innovation (von Hippel, 2005) . A significant number of fintech startups in Malaysia, for instance, work alongside industry stakeholders (customers, competitors, suppliers, regulators, universities / research labs, consultants and industry association), like other global players who are actively working together in innovation labs, as well as participating in startup bootcamps or idea competitions in pursuit of the next breakthrough in financial services, as well as the monetary rewards that follow. These forms of collaborative networks, temporary organizations (Ahuja, 2000) or open innovation collaborations (Yström, Ollila, Fredberg, & Elmquist, 2010) also emphasize the collective interest to be part of developing better and faster platforms to drive productivity and enhance the customer experience in banking and finance comprehensively.
The critical ways that these start-ups and their innovation partners put their creativity to ideation, development and followed by commercialization highlight the importance of the open innovation processes they go through. Yet, this collaborative process has historically been wrought with problems resulting in most traditional financial institutions still being slow and hesitant to collaborate and forced to keep a balance between being open and closed to cooperation with external parties in innovating (Martovoy & Mention, 2016) . In Malaysia, however, the transition towards an open innovation ecosystem following recommendations by various research work has been smooth, displaying potent movements along the right trajectory, as evident in Table 2 . 
In 2012, approximately 80% of all innovative output (combining new and improved products and services) were the result of closed innovation, while in 2015 it fell to less than 30% in both manufacturing and services. The major reasons behind this buoyant adoption involve the government's readiness to develop the effective innovation ecosystem that encourages joint and open innovations to thrive. Such initiative, while still undergoing trials and improvements, are perceived as sufficient to counter the earlier factors that suppressed collaborative innovation including inadequate IP (intellectual property) management at the policy level, at research institutions and in industries at large (Ismail, Yussuf & Zulkifli, 2017) , which are going to affect the growth of new sectors. The proliferation of new industries like fintech in the country is testament to the perceptions that the Malaysian business landscape is now ready to embrace open innovation through ample and strategic support from various stakeholders that range from government ministries and agencies, universities and research institutions, suppliers, consumers, employees, business clusters, entrepreneurs and financiers.
Investigations of innovation in financial service firms have been undertaken by earlier researchers (Gadrey, Gallouj, Lhuillery & Weinstein, 1994; Sundbo, 1997) who witness innovation activities being spread out throughout many of these organizations but whose innovation process is neither systematic and efficient with mobilizing external parties, nor in getting customers to be involved in the innovation process. Sundbo (1994) conclude that most service firms generate innovative ideas unexpectedly, especially through informal contacts in other firms (Berg & Naslund, 1988 ) and customers were not systematically involved until the testing of the prototype. Once ideas were finalized, a larger part of the organization becomes involved in the whole planning, testing, developing and decision-making processes within the frames of the company strategy. In a nutshell, the innovation process in financial service firms can be divided into three phases, namely Ideation, Development and Commercialization (Flores, Belaud, Le Lann & Negny, 2015) . It remains paramount for fintech start-ups to apply the right open innovation process that can result in successful financial services in the market.
Antecedents of Open Innovation
Although open innovation has gained prominence and has been promoted as the way to go for startups and the rest in achieving sustainable growth, yet no consensus has been found on its antecedents. It is crucial to consider the prerequisites for successful open innovation as compared to closed innovation (Herzog & Leker, 2010) . The transparent organizational boundaries inherent in open innovation enables in-and outflow of innovative ideas and competencies amongst members to foster innovation, although further empirical research is required (Lazzarotti & Manzini, 2009) . Similar studies on factors that promote innovation in various closed innovation initiatives have been conducted, but is still in its infancy within open innovation ecosystems that involves partners from industry, society and academia working together in knowledge creation (Ollila & Elmquist, 2011) .
Further exploration from an open innovation setting will enhance our understanding of the mechanism at play (Yström, Aspenberg & Kumlin, 2012) . The implications of these new product alliances for both society in general, and firms in particular, are also largely unknown. The role of customers, for instance, in new service developments has been covered significantly by extant research but its implications and process are found to be vague (De Smet, Mention & Torkkeli, 2016) . Such heterogeneity in the characteristics of the samples and of the independent variables, coupled with the relative approaches used in previous research have contributed to the lack of agreement, in generic terms, on the impact of various antecedents of open innovation on innovation performance (Greco, Grimaldi & Cricelli, 2015) . Hence, capturing the multifaceted nature of open innovations would require studies incorporating multiple contexts.
Some recent studies have shown that open innovation is influenced by market information management capabilities of the service provider (Rubera, Chandrasekaran & Ordanini, 2016; Arrigo, 2018) , in conjunction with the synonymous "market orientation" term that has been found to affect innovation processes (Vorhies & Morgan, 2005; Narasimhan, Rajiv & Dutta, 2006; De Luca & Atuahene-Gima, 2007) . Extant research on market-oriented companies have shown how most are no longer subjected to the classical view of depending on in-house innovation as they become more receptive to the outside environment in regard to innovating, consequently developing competences that match and integrate internal and external resources that have positive implications on innovation performance.
Conclusion and Future Agenda
The establishment of open innovation and its coincidental correlation to the mounting interest from the industry to embrace collaboration, organizational agility, flexibility and outsourcing, as well as the increasingly networked world (Huizingh, 2010; Huggins & Thompson, 2015; Popa, Soto-Acosta & Martinez-Conesa, 2017) has made it a hugely popular research topic since the start of the new millennium (Carayannis & Campbell, 2011; Spithoven, Vanhaverbeke & Roijakkers, 2013) . However, significant gaps exist including the scarcity of non-Western perspectives in researches related to the antecedents and implications of open innovation process. Therefore, as major theories have been developed based on Western / developed nations' perspectives (Huston & Sakkab, 2006) , which originally focused on the study of high-tech industries ranging from agro-biotechnology, pharmaceuticals to information and telecommunication technologies (West & Gallagher, 2006) , a shift in perspective towards Malaysia as an Asian developing economy should be a welcoming effort in the right direction in furthering knowledge of this research area. Applicability of the extant theories in open innovation to the Malaysian ecosystem will be tested considering differences in terms of economic and political structure, regulation aspect, intellectual property law, capital markets and industry structure, competitive environment and the people/cultural elements (West, Vanhaverbeke & Chesbrough, 2006; Yoon & Lee, 2005) .
The context of this study in untested territory, amongst Malaysian fintech start-ups is also very relevant as extant research on open innovation have focused on high-tech large firms, although recent studies have included SMEs (Laursen & Salter, 2006; Van de Vrande, De Jong, Vanhaverbeke & De Rochemont, 2009 ). Fintech start-ups, being part of knowledge-intensive business services (KIBS) that are central actors in intellectual capital development (Smedlund & Toivonen, 2007) , shall also provide a fertile ecosystem for this area of research. It is hoped that by bridging this contextual gap, it would enhance our understanding of antecedents to open innovation in the Malaysian fintech context, as an emerging industry within a developing economy landscape, subsequently adding to the prevailing body of knowledge. Duarte and Sarkar (2011) in their study to form a taxonomy for open innovation find that most research were conducted using case studies, whose results were subjective, many of which were limited to a specific industry, a region, or a nation. Comparative studies in open innovation are also still uncommon, and theory development has ample opportunity to be extended. This deficiency in research methodology calls for extensive studies to scientifically investigate the open innovation paradigm (Reibstein, Day & Wind, 2009) . Future research in this area should aim to fill in this methodological void by carrying out a survey via a multidimensional measurement approach consisting of administering questionnaire and interview sessions involving critical managers at Malaysian fintech start-ups, which shall be obtained through their membership with the Fintech Association of Malaysia (FAOM) and their record in the Fintech Malaysia Report 2017. Such research design and methodology are hoped to generate meaningful results in this discipline as well as create pathways for future studies.
Future research must also aim to address several theoretical gaps in the literature that hinder our current comprehension of open innovation. One of them concerns the lack of a proper definition of open innovation, which has been linked with other similar types of innovation, such as collaborative or distributed innovation, or are focusing on particular aspects of innovation collaborations, such as user innovation (von Hippel, 2005) . Dahlander and Gann (2010) acknowledge similar difficulty to describe the terminologies used and engage on a systematic review of extant literature on open innovation in order to "clarify the definition of openness". Since the fintech industry epitomizes open innovation at its core existence, more research should focus on Malaysian fintech start-ups that are involved with the inflow and outflow of knowledge, as well as the creation of coupled innovation, all of which are aimed to expedite internal innovation and expand the use of innovation to external markets while benefiting the co-innovators in the process.
There is strong agreement in the innovation literature that firms monitor the changing needs, preferences and competences of their customers, competitors, suppliers, and other relevant stakeholders to develop unique and successful services (Danneels, 2002; Rubera, Ordanini & Calantone, 2012) . Dubbed as being market-oriented, extant literature has shown its critical effect towards innovation performance, and the positive relationship between market knowledge and innovation has been supported by sound empirical evidence (Atuahene-Gima, 1995; Han, Kim & Srivastava, 1998; Sondergaard, 2005; Mavondo, Chimhanzi & Stewart, 2005; Im, Hussain & Sengupta, 2008) . However, the study of this similar relationship has also been met with conflicting results following the contention that firms may end up being less innovative if they listen too closely to their customers and competitors, (Christensen & Bower, 1996) .
These variations in research findings may indicate that earlier researchers may have applied the "responsive" market orientation (Kohli and Jaworski, 1990; Narver and Slater, 1990) , as opposed to the expanded "proactive" approach to market intelligence (Narver, Slater and MacLachlan, 2004) , as concluded by Lamore, Berkowitz and Farrington (2013) who find that proactive market orientation displays a significant positive relationship with innovation performance, whereas responsive market orientation does not. It is contemplated that the proactive market orientation approach could be further enhanced with the introduction of FAOM, as an industry-specific association, in addition to existing market dimensions to assess the possible role that it plays in the country's open innovation activities to develop fintech services. In addition, there is also a convincing suggestion that the link between new product performance and market orientation may be exposed to potential indirect effects of other factors. It would be interesting to explore beyond extant research in Malaysia that has pondered on the roles of managerial ties (Naqshbandi & Kaur, 2014) and trust (Nafi, Yusoff, Sam & Saad, 2015) toward open innovation process.
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